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doi:10.1Objective: The objective of our study was to investigate the diagnostic accuracy of computed tomographic cor-
onary angiography for the selection of candidates for coronary artery bypass graft surgery.
Methods: Institutional review board approval was obtained. We included 172 patients (mean age, 63 years;
127 men and 45 women) with a suspicion of coronary artery disease who underwent both computed tomographic
coronary angiography and conventional coronary angiography. We established eligible criteria for coronary ar-
tery bypass graft surgery based on American College of Cardiology/American Heart Association practice guide-
lines: 3-vessel disease, left main coronary artery disease, and left main coronary artery equivalent disease. Results
of computed tomographic coronary angiography and conventional coronary angiography were reviewed retro-
spectively by 2 radiologists and 2 cardiologists who were unaware of the other examiners’ findings. Diagnostic
performances of computed tomographic coronary angiography were calculated, with conventional coronary
angiography as the reference standard.
Results: The overall sensitivity, specificity, positive predictive value, and negative predictive value of computed
tomographic coronary angiography for the selection of coronary artery bypass graft surgery candidates were
85.9%, 96.0%, 93.8%, and 90.7%, respectively. We also obtained high diagnostic performances for 3-vessel
disease (sensitivity, 83.1%; specificity, 96.5%; positive predictive value, 92.5%; negative predictive value,
91.6%), left main coronary artery disease (sensitivity, 94.7%; specificity, 96.7%; positive predictive value,
78.3%; negative predictive value, 99.3%), and left main coronary artery equivalent disease (sensitivity,
100%; specificity, 100%; positive predictive value, 100%; negative predictive value, 100%).
Conclusions: Patients selected as candidates for coronary artery bypass graft surgery with conventional coronary
angiography can also be relatively accurately classified by using computed tomographic coronary angiography
with 64-slice multidetector computed tomography. (J Thorac Cardiovasc Surg 2011;141:571-7)Conventional coronary angiography (CCA) is the gold stan-
dard to evaluate the extent and severity of all coronary artery
luminal stenoses. For patients with angina or myocardial in-
farction or those who have abnormal noninvasive tests for
coronary artery disease (CAD), angiography also helps the
physician choose the optimal treatment. These can include
medications, percutaneous coronary intervention (PCI; bal-
loon angioplasty or coronary stenting), or coronary artery
bypass graft surgery (CABG).1,2 However, a noninvasive
technique for the anatomic assessment of the coronary
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Massociated economic deliberations, the inconvenience to
patients, and the small,3 but not negligible, risk of complica-
tions of CCA. Use of contrast-enhanced computed tomo-
graphic coronary angiography (CTCA) appears promising
enough to warrant pursuit of detection of CAD.4 Especially
since the advent of multidetector computed tomographic
(MDCT) scanners, the diagnostic performance for the as-
sessment of significant coronary arterial stenoses has signif-
icantly improved, and the proportion of nonassessable
segments has decreased.5
Currently, CTCA is a useful method for excluding insig-
nificant CAD in patients with vague symptoms and clinical
findings who do not need CCA. All patients with at least
1 significant stenosis on CTCA are classified as having sig-
nificant CAD. Most symptomatic patients with significant
CAD on CTCA are referred for CCA. This suggests that
CTCA might be a suitable tool for selecting patients who
are considered for CCA to plan treatment.6 However, if a pa-
tient with CAD requires CABG as revascularization therapy,
CCA acts only as a diagnostic measure and might be an
unnecessary procedure for the patient. If we can accurately
select CABG candidates using CTCA, CCA would not be
necessary to confirm the same diagnosis, and we could
skip the CCA for CABG candidates. However, few studiesrdiovascular Surgery c Volume 141, Number 2 571
Abbreviations and Acronyms
CABG ¼ coronary artery bypass grafting
CAD ¼ coronary artery disease
CCA ¼ conventional coronary angiography
CT ¼ computed tomography
CTCA ¼ computed tomographic coronary
angiography
LAD ¼ left anterior descending coronary artery
LCx ¼ left circumflex coronary artery
LM ¼ left main
MDCT ¼ multidetector computed tomography
NPV ¼ negative predictive value
PCI ¼ percutaneous coronary intervention
PPV ¼ positive predictive value
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Mhave evaluated the diagnostic performance of CTCA in this
role.7,8
Therefore the purpose of our study was to retrospectively
investigate the diagnostic accuracy of CTCA by using
a 64-slice MDCT for the selection of CABG candidates.MATERIALS AND METHODS
Patient Population
Institutional review board approval was obtained for this retrospective
study, and informed consent was waived. We retrospectively searched a da-
tabase of CTCA examinations performed over a period of 7 months
(January 2007 to July 2007). A total of 1849 consecutive patients underwent
CTCA during this period for suspected CAD based on their symptoms and
clinical findings. Of these patients, we included only those who underwent
both CTCA and CCA with an interval of less than 60 days (mean, 20 days)
between the 2 procedures. CCA was performed because of documented cor-
onary lesions on the computed tomographic (CT) scan or because of a phy-
sician’s request in spite of no significant CAD on the CT scan. Patients with
previous CABG or PCI were excluded from the study. A total of 172 pa-
tients were included. The study population included 127 men and 45 women
with an age range of 42 to 84 years (mean, 63 years). Patient characteristics
are summarized in Table 1.
MDCT
All CT scans were performed with a 64-slice MDCT (Somatom sensa-
tion 64; Siemens Medical Solution, Erlangen, Germany). In the absence
of contraindications, patients with a heart rate of greater than 65 beats/
min before the examination received a b-blocker (40 mg of propranolol hy-
drochloride [Pranol]; Dae Woong, Seoul, Korea), and a 0.3-mg sublingual
dose of nitroglycerin was administered before initiation of scanning.
Contrast-enhanced CT scanning for coronary angiography was performed
in our institution as follows. A bolus of 60 to 80 mL of iopamidol (Iopamiro
370; Bracco S.p.A, Milan, Italy) was injected into the antecubital vein at
a flow rate of 5 mL/s, followed by a 50-mL saline flush bolus at a flow
rate of 5 mL/s. An automated bolus tracking system was used to synchronize
the arrival of the contrast material with the initiation of the scan. CT scan-
ning used the following parameters: retrospective electrocardiographically
gated acquisitions with electrocardiographic dose modulation, tube voltage
of 120 kV, current of 800 mA, slice collimation of 643 0.6 mm, gantry ro-
tation time of 330 ms, and table feed of 18 mm/s. Scan data were acquired
from the tracheal bifurcation to the diaphragm. The field of view was572 The Journal of Thoracic and Cardiovascular Surgadjusted according to the size of the heart. The mean radiation dose for
the CTCA was calculated as 8.3 mSv (5.6–13.3 mSv). Axial images were
retrospectively reconstructed on a workstation (Wizard, Siemens Medical
Solutions) at an optimal reconstruction window by using a slice thickness
of 0.75 mm, an increment of 0.5 mm, and a medium-smooth convolution
kernel of B25f. The image data sets were analyzed by using multiplanar re-
formatted images (vertical long-axis and short-axis views), curved multipla-
nar reformatted images, thin-slab maximum intensity projection images,
and volume-rendering images in addition to the axial images.
CCA
Quantitative CCA with standard techniques was always performed after
CTCA (within 60 days of the CT scan). It was performed after achievement
of local anesthesia by using a biplane digital fluoroscope (Allura Xper
FD10/10; Philips Medical System, Best, The Netherlands) through a femoral
approach. A Judkins 5F catheter (Cordis Corp, Miami, Fla) and Omnipaque
350 contrast agent (GE Healthcare, Chalfont St Giles, United Kingdom) was
used. A minimum of 6 orthogonal views was obtained.
CABG Criteria
We established eligible criteria for CABG based on practice guidelines
developed by the American College of Cardiology Foundation and the
American Heart Association.9 The criteria for CABG were as follows: (1)
left main (LM) disease, which was defined as a 50% or greater diameter ste-
nosis in the LM coronary artery; (2) 3-vessel coronary disease, which was
defined as a 50% or greater diameter stenosis in all 3 main coronary arteries;
or (3) LM equivalent disease, which was defined as a 70% or greater diam-
eter stenosis at the proximal left anterior descending coronary artery (LAD)
with a 70% or greater diameter stenosis at the proximal left circumflex cor-
onary artery (LCx). We did not consider any clinical subset, such as diabetes
mellitus or congestive heart failure, as criteria for a CABG.
Image Analysis
CTCA scans were reviewed on a picture-achieving and communication
system (PACS Centricity 2.0, GE Healthcare). An offline workstation
(AquarisNet Viewer V1.8.0.3, TeraRecon) was used for quantitative CT an-
giographic analysis and percentage diameter coronary arterial stenosis. Two
experienced radiologists (with 5 and 8 years’ experience in cardiac MDCT,
respectively) determined whether there was significant stenosis on each seg-
ment and assessed whether the findings on the CTCA scan meet the criteria
for CABG. The radiologists were blinded to all data from the patients. Dif-
ferences in the assessments were resolved by means of consensus. The gen-
eral image quality of the CTCA scan was classified as being excellent (no
artifacts and unrestricted evaluation), good (minor artifacts and good diag-
nostic quality), fair (moderate artifacts and acceptable for routine clinical di-
agnosis), or poor (severe artifacts impairing accurate evaluation). When the
image quality rating was fair or bad, the reasons for impaired visualization
were noted.
Two cardiologists (with 4 and 12 years’ experience in coronary angiog-
raphy, respectively) blinded to the results of CTCA performed angiographic
analyses. The coronary arteries were evaluated according to a 16-segment
coronary artery model modified from the American Heart Association clas-
sification.10 Quantitative coronary angiographic analysis was performed
with the computer-assisted automated edge detection method (CASS Sys-
tem II; Pie Medical Imaging, Limburg, The Netherlands). The guiding cath-
eter was used as a reference for calibration. All measurements were taken
from the diastolic frames of the most severe stenosis. The percentage of ste-
nosis was calculated as the minimal lumen diameter divided by the mean
reference diameter.
On CTCA and CCA, coronary artery stenoses were classified as follows:
minimal (<30%), mild (30 to<50%), moderate (50 to<70%), and se-
vere (70%); significant stenosis was defined as a 50% diameter reduc-
tion. In the case of multiple lesions on a given artery, the artery wasery c February 2011
TABLE 1. Clinical characteristics of patients in the study
Age (y) 63 (42–84)
Sex (male/female) 127/45
Symptoms*
Atypical chest pain 74 (43.0%)
Stable angina pectoris 59 (34.3%)
Unstable angina pectoris 28 (16.3%)
Non–ST-segment elevation MI 11 (6.4%)
Heart rate (beats/min) 59.0 (47–81)
Ejection fraction (%) 60.4 (18–76)
Body mass index (kg/m2) 25.8 (18.9–34.9)
Diabetic mellitus* 62 (36.0%)
Hypertension* 120 (69.8%)
Smoker (current/ex/never)* 44 (25.6%)/34
(191.8%)/94 (54.7%)
NCEP-ATP III CHD 10-year risk*
Low risk (<1%) 7 (4.0%)
Moderate risk (<10%) 72 (41.9%)
Moderately high risk (10%–20%) 71 (41.3%)
High risk (>20%) 22 (12.8%)
MI, Myocardial infarction; NCEP-ATP III, National Cholesterol Education Program
Adult Treatment Panel III; CHD, coronary heart disease. *Data represent the numbers
of patients.
Lee et al Perioperative Managementclassified by the worst lesion. Bifurcation lesions were categorized by using
a recently introduced classification system, which is known as the Medina
bifurcation classification.11
Observers evaluated CTCA and CCA for detection of significant stenosis
on a per-patient, per-artery, and per-segment basis. Then they were evalu-
ated for the following: (1) the presence of LM disease, (2) the presence of
3-vessel disease, and (3) the presence of LM equivalent disease.
Among the selected candidates for CABG, we determined the number of
patients who had undergone CABG in clinical practice for a 1-year period
after CT scanning.
Statistical Analysis
The diagnostic performance of CTCA for detecting significant stenosis
and selecting CABG candidates by using CCA as the standard of referenceTABLE 2. Diagnostic accuracy of 64-slice CT coronary angiography on a
Sensitivity Sp
LAD Total 96.8% (120/124) 83.3%
Proximal 97.5% (79/81) 95.6%
Mid 94.3% (66/70) 97.1%
Distal 50% (6/12) 98.1%
DG 60% (9/15) 100%
INTM 80% (4/5) 100%
LCx Total 86.4% (76/88) 94.0%
Proximal 100% (40/40) 95.5%
Distal 64.6% (31/48) 97.6%
OM 54.5% (12/22) 98.7%
RCA Total 96.5% (82/85) 94.3%
Proximal 93.9% (46/49) 99.2%
Mid 100% (24/24) 95.3%
Distal 73.9% (17/23) 99.3%
PD 40% (2/5) 100%
PL 50% (5/10) 100%
Data in parentheses are the numbers of patients used to calculate the associated percentages.
value; LAD, left anterior descending coronary artery; DG, diagonal branches; INTM, ramus
right coronary artery; PD, posterior descending branch; PL, posterior lateral branch.
The Journal of Thoracic and Cawas presented in terms of sensitivity, specificity, positive predictive value
(PPV), and negative predictive value (NPV).RESULTS
The image quality of CTCA was excellent in 9.9% (17/
172), good in 64.5% (111/172), fair in 16.9% (29/172), and
poor in 8.7% (15/172) of the cases. The important causes of
fair and poor image quality in this study were suboptimal
vessel opacification (4/44), motion artifacts caused by respi-
ration (5/44), fast heart rate (7/44), arrhythmia (9/44), and
severe calcifications (19/44). The mean heart rate was 62
beats/min (range, 45–81 beats/min). In this study we re-
viewed all CT images, including poor-quality images.
The prevalence of significant CAD with CCA was 82%
(141/172). One hundred forty of these cases were correctly
classified by using CTCA. CTCA was used to diagnose sig-
nificant stenosis at the distal LAD in 1 patient. However, by
using CCA, it was classified as mild stenosis. CTCA resulted
in a diagnosis of 1-vessel disease in 6 patients, but CCA
found these patients to be without significant stenosis.
CTCA overestimated mild lesions caused by large calcified
plaques. The sensitivity, specificity, PPV, and NPV of
CTCA on a per-patient basis were 99.3% (140/141),
80.6% (25/31), 95.9% (140/146), and 96.2% (25/26),
respectively.
On a per-artery basis, the overall sensitivity was 93.6%
(278/297), specificity was 91.8% (201/219), PPV was
93.9% (278/296), and NPV was 91.4% (201/220). On
a per-segment basis, the overall sensitivity was 84.4%
(341/404), specificity was 98.4% (1802/1832), PPV was
91.9% (341/371), and NPV was 96.6% (1802/1865). These
results are consistent with the meta-analysis results from
a previous study.5,12 Although we obtained a relativelyper-artery basis and a per-segment basis
ecificity PPV NPV
(40/48) 93.8% (120/128) 90.9% (40/44)
(87/91) 95.2% (79/83) 97.8% (87/89)
(99/102) 95.7% (66/69) 96.1% (99/103)
(157/160) 66.7% (6/9) 96.3% (157/163)
(157/157) 100% (9/9) 96.3% (157/163)
(167/167) 100% (4/4) 99.4% (167/168)
(79/84) 93.8% (76/81) 86.8% (79/91)
(126/132) 87.0% (40/46) 100% (126/126)
(121/124) 91.2% (31/34) 87.7% (121/138)
(148/150) 85.7% (12/14) 93.7% (148/158)
(82/87) 94.3% (82/87) 96.5% (82/85)
(122/123) 97.9% (46/47) 97.6% (122/125)
(141/148) 77.4% (24/31) 100% (141/141)
(148/149) 94.4% (17/18) 96.1% (148/154)
(167/167) 100% (2/2) 98.2% (167/170)
(162/162) 100% (5/5) 97.0% (162/167)
CT, Computed tomography; PPV, positive predictive value; NPV, negative predictive
intermedius; LCx, left circumflex coronary artery; OM, obtuse marginal branch; RCA,
rdiovascular Surgery c Volume 141, Number 2 573
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TABLE 3. Prevalence of the coronary artery disease on CCA and CTCA
CCAz CTCAz TPx TNx FPx FNx
CABG
candidates
LMD only 0 0 0 172 0 0
LMDþ1-vd 3 2 2 169 0 1
LMDþ2-vd 4 5 4 167 1 0
LMDþLM equiv 0 0 0 172 0 0
LMDþ3-vd 12 16 11 155 5 1
LMD total 19 23 18 148 5 1
LM equiv without LMD 5 5 5 167 0 0
3-vd without LMD 47 37 33 121 4 14
Total CABG candidates 71 65 61 97 4 10
Non-CABG
candidates
2-vd* 29 34 21 130 13 8
1-vdy 41 47 34 118 13 7
No CAD 31 26 25 140 1 6
Total non-CABG candidates 101 107 97 61 10 4
CCA, Conventional coronary angiography; CTCA, computed tomographic coronary angiography; TP, true positive; TN, true negative; FP, false positive; FN, false negative;CABG,
coronary artery bypass graft surgery; LMD, left main disease; 1-vd, 1-vessel disease; 2-vd, 2-vessel disease; LM equiv, left main equivalent disease; 3-vd, 3-vessel disease; CAD,
coronary artery disease. *Two-vessel disease without left main disease or left main equivalent disease. yOne-vessel disease without left main disease. zData are numbers of patients
on CCA and on CTCA. xData are numbers of patients with CTCA with CCA as the reference standard.
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Mlow diagnostic accuracy at the distal segments or branches,
a high diagnostic accuracy was achieved on the proximal
to middle segments (Table 2).
The prevalence of CAD in the CABG candidates accord-
ing to the results of CCA and CTCA is summarized on
Table 3. Seventy-one patients fulfilled the criteria for
CABG by using CCA. Sixty-five patients fulfilled the crite-
ria for CABG by using CTCA. Three-vessel disease was the
most common cause of CAD in the CABG candidates by us-
ing both CCA (83.1% [59/71]) and CTCA (81.5% [53/65]).
The diagnostic performance of CTCA for detecting
CABG candidates on a per-patient basis is summarized in
Table 4. We achieved a relatively high degree of diagnostic
performance by using CTCA for the selection of CABG can-
didates (Figure 1). Sensitivity was 85.9%, specificity was
96.0%, PPV was 93.8%, and NPV was 90.7%. However,
the low sensitivity for the diagnosis of 3-vessel disease
(83.1%) contributed to the low sensitivity for CABG criteria
(85.9%).
We calculated the diagnostic performance of CTCA for
detecting CABG candidates after excluding patients with
poor CTCA image quality. A better diagnostic accuracy
for the 3-vessel disease was obtained, which resulted in im-
proved overall accuracy. Sensitivity was 92.0%, specificity
was 97.9%, PPV was 96.7%, and NPV was 94.8%
(Table 5).TABLE 4. Diagnostic accuracy of CTCA for selecting candidates for CAB
Sensitivity Specific
LM disease 94.7% (18/19) 96.7% (14
3-Vessel disease 83.1% (49/59) 96.5% (10
LM equivalent 100% (5/5) 100% (16
CABG candidates 85.9% (61/71) 96.0% (97
CTCA, Computed tomographic coronary angiography; CABG, coronary artery bypass graf
main; LM equivalent, left main equivalent disease.
574 The Journal of Thoracic and Cardiovascular SurgIn the 1-year follow-up of these patients, 54 were treated
medically, 27 underwent CABG, and 91 underwent PCI. Of
the 71 patients who fulfilled the criteria for CABG by using
CCA, 9 were treated medically, 27 underwent CABG, and
35 underwent PCI. Of the 65 patients who fulfilled the crite-
ria for CABG by using CTCA, 11 were treated medically, 24
underwent CABG, and 30 underwent PCI. Among the pa-
tients with LM equivalent disease, few underwent CABG
for revascularization therapy. Most of the patients who un-
derwent CABG had both LM disease and 3-vessel disease.
Patients who were not candidates for CABG by using either
CCA or CTCA did not undergo CABG.
DISCUSSION
Currently, patients with atypical chest pain and equivocal
stress-test results first undergo noninvasive coronary
angiography, such as CTCA. CTCA has the potential to
eliminate a substantial fraction of negative invasive angiog-
raphies.13 Previously, a number of studies have shown that
the strength of CTCA is its high NPV, which accurately
confirms the absence of significant CAD and reliably ex-
cludes a patient from being referred for invasive angiogra-
phy.14-19 In our institution all patients with at least 1
significant stenosis based on CTCA results are classified as
having CAD. They are typically referred for CCA because
it is considered the standard method for planning andG
ity PPV NPV
8/153) 78.3% (18/23) 99.3% (148/149)
9/113) 92.5% (49/53) 91.6% (109/119)
5/165) 100% (5/5) 100% (167/167)
/101) 93.8% (61/65) 90.7% (97/107)
ting surgery; PPV, positive predictive value; NPV, negative predictive value; LM, left
ery c February 2011
FIGURE 1. Multidetector computed tomographic volume–rendering images (A, B, and C) show significant stenoses on major coronary arteries (arrows)
suggestive of 3-vessel disease. These coronary lesions (arrows) were confirmed on conventional coronary angiography (D and E), and this patient underwent
coronary artery bypass graft surgery as revascularization therapy. LAD, Left anterior descending coronary artery; LCx, left circumflex coronary artery; RCA,
right coronary artery.
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Mguiding the treatment of significant coronary stenosis.
However, a potential clinical benefit of using CTCA might
be in guiding subsequent revascularization treatment. By
using CTCA, if a patient who is in need of CABG as
a revascularization treatment could be correctly identified
and the findings, which are necessary for CABG, couldThe Journal of Thoracic and Cabe correctly evaluated, we could eliminate CCA for that
patient. In previous reports preoperative aortic screening
with CT scanning was shown to be efficient in candidates
for CABG. This is because CT scanning provides useful
information related to the planning of surgical intervention
and can help avoid several complications in elderlyrdiovascular Surgery c Volume 141, Number 2 575
TABLE 5. Diagnostic accuracy of CTCA for selecting candidates for CABG after excluding poor-quality images
Sensitivity Specificity PPV NPV
LM disease 94.7% (18/19) 97.1% (134/138) 81.8% (18/22) 99.3% (134/135)
3-Vessel disease 90.2% (46/51) 98.1% (104/106) 95.8% (46/48) 95.4% (104/109)
LM equivalent 100% (5/5) 100% (152/152) 100% (5/5) 100% (152/152)
CABG candidates 92.0% (58/63) 97.9% (92/94) 96.7% (58/60) 94.8% (92/97)
CTCA, Computed tomographic coronary angiography; CABG, coronary artery bypass grafting surgery; PPV, positive predictive value; NPV, negative predictive value; LM, left
main; LM equivalent, left main equivalent disease.
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Mpatients.20,21 Another study also shows that CT scans with 3-
dimensional reconstruction can be the most useful modalities
in evaluation of the preoperative cardiovascular structure and
can be beneficial for making a schema of safe operative
maneuvers.22 However, whether CTCA can be used to select
CABG candidates has not been widely studied.7,8
Our study results showed that CTCA has a relatively high
diagnostic accuracy for selection of CABG candidates
(Table 4). However, CTCA has relatively low detection
sensitivity for 3-vessel disease (83.1%). Nine of 10 false-
negative cases were misdiagnosed as 2-vessel disease by us-
ing CTCA because a significant stenosis in each patient was
located on a segment less than 1.0 mm in diameter. Seven
were in the distal LCx, 1 was in the distal right coronary ar-
tery, and 1 was in the diagonal branch. In addition, a high
number of false-negative cases in the diagnosis of 3-vessel
disease contributed to the low sensitivity (85.9%) of
CTCA for the selection of CABG candidates. Although,
with the advent and development of MDCT, the proportion
of nonassessable segments of the coronary arteries has de-
creased,5 coronary arteries with a small diameter (<1 mm)
cannot yet be visualized reliably, especially on poor-
quality images. After excluding the poor-quality images,
CTCA showed better diagnostic accuracy for 3-vessel
disease (Table 5). This also improved the diagnostic perfor-
mance for CABG candidates.
Although there were only a small number of patients with
LM equivalent disease in this study, we achieved a sensitiv-
ity, specificity, NPV, and PPV of 100%. This was because
LM equivalent disease was defined as having significant
proximal lesions in both the LAD and the LCx. As shown
in Table 3, CTCA shows high diagnostic value for coronary
disease of the proximal segment.
In previous studies with a 64-slice or 16-slice MDCT, the
sensitivity, specificity, PPV, and NPV for detecting LM dis-
ease were all 100%, although the number of cases included
in those studies was low.1,6 LM disease is expected to be
detected with the highest accuracy because LM disease is
not easily affected by motion artifacts and has the largest
luminal diameter. However, we had a relatively high
number of false-positive cases (n ¼ 5). In 3 patients with
a mild degree of stenosis on the LM determined by using
CCA, CTCA overestimated the severity of the stenosis
because of severe calcifications. This resulted in the lesions
being incorrectly classified as LM disease. It is difficult to576 The Journal of Thoracic and Cardiovascular Surginterpret the severity of a stenosis in a segment with heavy
calcified plaques by using MDCT.23 In these cases CCA
might be needed for a confirmative diagnosis. Therefore
suboptimal accuracy of CTCA caused by heavy calcification
should be improved to use the technology for safe therapeu-
tic planning for CAD on the basis of CTCA alone.
There was one other important cause of false-positive
cases. If the disease involved a bifurcation, a different
view was used for CCA and CTCA in each to evaluate
LM disease. In 2 patients significant stenoses at the bifurca-
tion were classified as LM disease on CTCA, whereas these
were classified as LAD ostial disease on CCA. Although
Van Mieghem and colleagues24 reported that 64-slice
MDCT allows for the accurate assessment of complex bifur-
cation lesions, there might be technical differences between
CCA and CTCA to evaluate the bifurcation lesion on ana-
tomic viewpoint.
Criteria for CABG could change as new PCI techniques or
new surgical techniques are developed. PCI has progressed
from a simple balloon angioplasty to bare-metal stenting to
drug-eluting stenting and is now challenging CABG as an
alternative treatment for revascularization in patients who
are indicated for conventional CABG.25 However, with
the development of MDCT, the diagnostic performance of
CTCA for CABG candidate selection would be high regard-
less of a change in CABG criteria. This is due to the high di-
agnostic accuracy of CTCA on a per-artery or per-segment
basis.
We used 64-slice MDCT equipment for analysis in this
study. However, this is no longer the best equipment avail-
able. We expect that more advanced CT scanning with in-
creased spatial and temporal resolution might have more
accurate results for selecting CABG candidates.
There are some limitations to our study. First, this study
was retrospective. The retrospective design introduced a se-
lection bias because patients with abnormalities on CCTA
would be more likely to undergo CCA and therefore be in-
cluded in the study. As a result, the prevalence of significant
CAD (82%) is high, and these data cannot be extrapolated to
the general population. Prospective studies are required to
confirm the clinical benefit of CTCA for the selection of
CABG candidates.
Second, we did not consider clinical subsets, such as dia-
betes mellitus or congestive heart failure, in the criteria for
a CABG.ery c February 2011
Lee et al Perioperative ManagementThird, we did not evaluate some information that can be
retrieved from coronary angiography, such as the existence
of collateral circulation and plaque ulceration, filling in the
late phases of chronically occluded vessels. This information
has an effect in establishing both the therapeutic indication
and planning the operation. We expect to be able to evaluate
this information with development of hardware and software
for CT scanning.
Fourth, of the selected CABG candidates in this study,
only one third actually underwent CABG for revasculariza-
tion therapy. Because some physicians or patients prefer PCI
to CABG, some of the CABG candidates underwent PCI;
some candidates with negative stress-test results were under
medical treatment; or some patients refused CABG because
of potential complications with surgery itself or general
anesthesia.
In conclusion, the patients who were selected as candi-
dates for CABG by using CCA were relatively accurately
classified by using CTCA with a 64-slice CT scan under
the same criteria. Therefore CTCA might be a generally ac-
curate and noninvasive method to select candidates for
CABG. Further studies are warranted to decide whether
CTCA can provide the required preoperative information
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